The genus Euryparasitus in North America is revised on the basis of the deutonymphal instar. Four species are recognized, two previously described and two new. The four species fall into two easily recognizable groups. The first group, consisting of E. longicheta Bondartchuk & Buyakova and E. occidentalis n. sp., lacks barbed setae on the idiosoma and serrations on the anterior free margin of the gnathotectum, and shows a well differentiated acrotarsus on legs I. The second, consisting of E. calcarator (Banks) and E. maseri n. sp., has barbed setae on the idiosoma and serrations on the anterior margin of the gnathotectum, but lacks a well differentiated acrotarsus I. A key to the deutonymphs for the species of Euryparasitus and genera of Euryparasitidae in North America is provided. The host association pattern of Euryparasitus species appears to fit better with ecological than with host specificity.
Introduction
The superfamily Rhodacaroidea includes a wide range of largely free-living, soil inhabiting mites. Among the few exceptions is a lineage including the closely related genera Euryparasitus and Cyrtolaelaps, genera which feature a deutonymph that is associated with small mammals. Non-deutonymphal instars are usually associated with the nests of these mammals. There have been no reports of feeding on the host by the 
Genus level differentiation of Euryparasitus and Cyrtolaelaps
The tendency to base descriptions and keys solely on adults can create difficulties in identifying immature individuals. This becomes a particular problem in cases such as Euryparasitus, where adults and deutonymphs have different habitat usage patterns, and where deutonymphs are often collected without associated adults. Second, many earlier studies dealt with only one species of Euryparasitus, E. emarginatus (Koch), affecting the generality of differentiating characters proposed. The addition of several species to both Cyrtolaelaps and Euryparasitus, including the species described below, allows an evaluation of characters that might be used to distinguish not only the adults, but also the deutonymphs of these two genera.
Several studies list specific differences between the genera. Bregetova & Shcherbak (1977) noted the following characteristics for adult Euryparasitus: (1) (Fig. 1B) . Dorsal seta stout and smooth, dorsal lyrifissure present, poorly developed, lateral lyrifissure iα not observed (only two specimens had the chelicerae in a lateral position, and in both the relevant part of the chelicerae was unclear); pilus dentilis small and thin. Gnathotectum with smooth anterior margin extending to a prominent, median prong with a semi blunt point (Fig. 1A) . Hypostomal setae smooth; setae hyp1 and hyp3 much longer than hyp2. Subcapitular setae (cs) with a few small barbs. Corniculi smooth, hornlike; inserted slightly dorsal. Deutosternum with 7-9 files of teeth; teeth vary in sharpness, relative size, and number per row (from 4-11), and are irregularly distributed within rows. Palps with five distinct segments, tibia and tarsus not fused. Setation standard for free living Dermanyssina (Evans, 1963b) , with 2 setae on the trochanter, 5 on the femur, 6 on the genu, and 14 on the tibia; sensilla on tarsus not counted. Palp pretarsus with three tines, one of which very small.
Idiosoma. Dorsum almost completely covered by two shields of subequal size; shields covered with a reticulate pattern (Fig. 3A) . Off shield cuticle weakly striate (see Fig. 5 ). All dorsal setae smooth, setiform. Setae r4, Z3, and Z5 relatively long, median and marginal opisthosomal setae shorter; setae j1 and z1 short; setae Z3 about three times the length of setae j6; setae Z5 distinctly longer than Z3. One pair of lateral propodosomal setae, designated px, associated with the peritrematal shield. Dorsal setal complement nearly complete for jJ, zZ, and sS series (only s1 lacking). Most R and Rv setae (designations tentative) inserted in soft cuticle. Complement of dorsal lyrifissures and glands similar to that listed for Zerconidae (Johnston & Moraza, 1991) , but lacking lyrifissures idz4, idS2, and, possibly idR3, and opisthosomal glands gdJ2, gdJ3, gdJ4, and gdZ1. The pairs of lyrifissures and glands designated in Zerconidae as ids4 and gds5 (Johnston & Moraza, 1991) are most probably homologous to the pair designated as ids5 and gds6 in Parasitidae (Al-Atawi et al., 2002) . Glands gds6 relatively large. Venter (Fig. 3B) . Tritosternum with well developed laciniae. Large sternal shield with faint reticulation, including insertions of setae st1-st4. Setae st5 inserted in soft cuticle, flanking posterior end of sternal shield. Relative size of sternal setae decreases gradually from st1 to st5. Endopodal shields distinct, exopodal shields weakly developed, not fused to peritrematal shields. Stigmata at level of middle of coxal acetabula IV; peritremes extending anteriorly until the middle of coxal acetabula I. Peritrematal shields not very extensive. Metapodal shields small, without setae, glands or lyrifissures. Anal shield nearly round; para-anal setae inserted at the level of center of the anal valves; unpaired postanal seta slightly longer than para-anal setae. Cribrum transverse, linear, poorly developed. Opisthogastral setae relatively short, only Sv5 slightly longer. All ventral setae smooth and setiform. All 3 sternal lyrifissures well developed, peritrematal shield with lyrifissures ip1 and ip2, and gland gp. Opisthogastral glands gv2 close to coxae IV, multiple; glands gv3 at margin of anal shield; sternal glands gv1 not observed. Opisthogastral lyrifissures as in Zerconidae (Johnston & Moraza, 1991) , but lyrifissure pair ivo3 may be absent (the identity of the lyrifissure between setae Rv3 and Rv4 is unclear; it may be homologous to ivo3 or idR3). Legs. Tarsus I with distinctly delineated acrotarsus, and partial basitarsal fissure. Legs II thickened. Leg setation: Coxae: 2-2-2-1; Trochanters: 6-5-5-5; Femora I: 2 3/1 2/3 2; II: 2 3/1 2/2 1; III-IV: 1 2/1 2/0 0. Genua I: 2 3/2 3/1 2; II: 2 3/1 2/1 2; III: 2 2/1 2/1 1; IV: 2 2/1 3/1 1. Tibiae I: 2 3/2 3/2 2; II: 2 2/1 2/1 2; III: 2 1/1 2/1 1; IV: 2 1/1 3/1 2. Tarsi II-IV 3 3/2 1/1 3/2 3/3; setae ad1, pd1 small. thin and somewhat ribbon like, occasionally not observed. Ventral setae of tarsus and tibia II smooth, setiform, only slightly thicker than dorsal setae. All legs with a well developed pretarsus including two claws.
Material examined (all deutonymphs Etymology. The species name refers to the western North American distribution of this species.
Remarks. Euryparasitus tori, E. longicheta, E. goncharovi, and E. occidentalis differ from all other described Euryparasitus deutonymphs by the complete absence of barbed setae on the idiosoma, the presence of a gnathotectum with a completely smooth margin, the presence of an acrotarsus on legs I, and the presence of 5 teeth on the movable digit, and 3 teeth on the fixed digit of the chelicerae. However, E. longicheta has much longer setae than all others (Bondartchuk & Buyakova, 1978) , and E. goncharovi has a more or less pentagonal shaped anal shield with dorsal setae that are all subequal in length (Bondartchuk & Buyakova, 1976) . Euryparasitus occidentalis and E. tori share elongate setae Z5 and an almost round anal shield (especially distinct in E. tori). However, setae Z3 in E. tori are similar in length to setae Z2 and S3 (Davydova, 1970) , while they are distinctly longer in E. occidentalis. Setae Z5 in E. occidentalis are almost half as long as the opisthosomal shield, in E. tori those setae are at most 1/3 the length of that shield.
The presence of an acrotarsus on legs I is an unusual character for Dermanyssina, and is more commonly associated with deutonymphs of Parasitidae. Continued assignment of the above group of species to Euryparasitus, rather than some genus of Parasitidae is based in part on the morphology of the cribrum (a thin row lining most of the posterior margin of the anal shield in all Euryparasitus, a triangular field in parasitid deutonymphs), and the multiplication of ventral glands gv2 (single in Parasitidae). There is also evidence from the adults. While only the deutonymphs of E. occidentalis, E. longicheta, and E. tori are known, E. goncharovi is known from both nymphal instars and the adults. Its female has the sternal and metasternal shields fused, with seta st4 on the sternal shield, and a subrectangular genital shield, characteristics of, respectively, Rhodacaroidea, and Euryparasitidae sensu Anthony (1980) . The male shows a free spermatotodactyl (fused in Parasitidae) with the massive elongate shape typical for Euryparasitus and Cyrtolaelaps. Based on this evidence we continue to assign these species to Euryparasitus. This assignment implies that the occurence of an acrotarsus on legs I of the deutonymph is homoplasious, with separate origin or retention in Parasitidae and some Euryparasitus. Lee (1970) noted a ventral setal complement in adult E. emarginatus of 3 Jv, 3 Zv, 3 Sv, and 3 Rv setae. E. occidentalis deutonymphs carry one less Rv seta.
Euryparasitus longicheta Bondartchuk & Buyakova (Figs. 2B, 4)
Euryparasitus longicheta Bondartchuk & Buyakova, 1978 , Zool. Zh. 57: 1578 
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Diagnosis. This species differs from all other known Euryparasitus deutonymphs by the relatively long dorsal setae, nearly all of which surpass the insertion point of the next seta in the series. In most other characteristics it is quite close to E. tori and E. occidentalis. The following notes are intended to supplement the original description, and to provide comparative data for E. occidentalis.
Description. Idiosomal length 655 (36) and width 414 (15) (N= 6). Gnathosoma. Cheliceral dentition, gnathotectal shape, and palp segmentation and setation as in E. occidentalis. Hypostomal setae relatively longer, lengths of setae hyp2 far surpassing the insertion of setae cs (Fig. 2B) . Idiosoma. Dorsal shields subequal in size, covering most of dorsum (Fig. 3A) . Podonotal shield length 325 (16), width 355 (16), opisthonotal shield length 301 (19), width 356 (40). All setae smooth; most setae long, although setae j1, z1, and some marginal setae are short; setae r4, Z3, and Z5 longer than most other setae, but less obviously so than in E. occidentalis. Distribution of setae, lyrifissures, and glands as in E. occidentalis.
Venter. Sternal shield large. Peritremes extending beyond the anterior edge of coxal acetabula I. Peritrematal, metapodal, and anal shields as in E. occidentalis. Setae slightly longer than in E. occidentalis, but much less so than on the dorsum. Lyrifissures ivp, situated posterior to the anus not observed. This may be an artifact of inadequate material.
Legs Deposition of specimens. Specimens deposited in JOW and OSAL. Remarks. Euryparasitus longicheta was described from Western Siberia associated with Eutamias sibericus (Sciuridae) and Cricetulus barabensis (Muridae) (Bondartchuk & Buyakova, 1978) .
Euryparasitus maseri Whitaker & Klompen n. sp. (Figs. 1C-D, 2C, 5) Diagnosis. Deutonymph of medium size. Some idiosomal and all hypostomal setae barbed. Setae S3 absent from opisthosomal shield. Chelicerae with 4 teeth on the fixed, 3 teeth on the movable digit. Gnathotectum with a serrate anterior, free, margin. Acrotarsus on legs I absent.
Description. Idiosomal length 797 (57), width 536 (51) (N= 6). Gnathosoma. Chelicerae with 4 large teeth on the fixed digit, and 3 on the movable digit (Fig. 1D) . Lyrifissures id and iα present, well developed; dorsal seta vestigial or absent; pilus dentilis much larger than in E. occidentalis. Gnathotectum developed into a single median point; with serrate anterior margin (Fig. 1C) . All hypostomal setae barbed, tip of setae hyp2 surpassing the insertion points of setae cs; setae hyp2 subequal in length to setae hyp1 (Fig. 2D) . Deutosternum with 14-16 rows of irregular shaped and arranged teeth. Palps as in E. occidentalis, but third tine of palpal pretarsus distinct.
Idiosoma. Podonotal shield distinctly larger than opisthonotal shield (Fig. 5A ). Most setae inserted on dorsal shields smooth, but setae s2, r2, r4, Z5, and all marginal opisthosomal setae barbed. Setal complement on shields largely as in E. occidentalis, but opisthonotal seta S3 absent. The occasional presence of an undesignated seta off the shield, near the usual position of seta S3, suggests that S3 might still be present, but inserted off the shield (see Fig. 5A ). Number of marginal setae in soft cuticle increased by presence of five additional setae, tentatively designated as setae R3, R4, R5, Rv2, and Rv5. Shield setae j2, r4, Z3 and Z5 distinctly longer than remaining dorsal setae; setae Z3 and Z5 subequal in length, almost twice as long as the other opisthonotal setae; setae j1 and z1 similar in length to other podonotal shield setae; marginal opisthosomal setae generally shorter. Gland pattern and lyrifissure complement as in E. occidentalis. Venter (Fig. 5B) . Sternal shield large. Setae st4 inserted off shield in soft cuticle in one specimen, on sternal shield in all other specimens examined. Peritremes extending anteriorly to the middle of coxal acetabula I. Peritrematal, metapodal, and anal shields as in E. occidentalis, although anal shield not quite as rounded. Sternal setae st1 and st2, and opisthogastral seta Rv5 strongly barbed, remaining sternal and opisthogastral setae with weak barbs or smooth. Opisthogastral setal complement richer than in E. occidentalis by the addition of setae Zv4 and Sv2. Para-anal setae positioned slightly posterior to the anus. Lyrifissure and gland pattern generally as in E. occidentalis; cluster of gv2 glands posterior to each coxa IV more prominent; lyrifissure ivp, situated posterior to the anus in E. occidentalis, not observed (may be an artifact).
Legs. Leg setation pattern similar to that in E. occidentalis. Acrotarsus I absent or poorly developed. Legs II more conspicuously thickened than in E. occidentalis. Tarsal setae av2, pv2, and mv, and tibial setae pv1 of legs II strongly thickened, spinelike, with distinct barbs. Tibial seta av1 barbed, but less thick and spinelike. Lateral and dorsal setae may be barbed, but remain setiform.
Material examined (all deutonymphs Etymology. This species is named in honor of Chris Maser, who collected many of the mites in this study.
Remarks. Relative to the ventral setal complement of adult E. emarginatus (Lee, 1970) this deutonymph features one additional Zv and one Sv seta. The additional Rv setae are considered less significant as some of these lateral setae may appear dorsal or ventral on slide mounted specimens. They may be homologous with any of the large number of marginal setae figured for E. emarginatus in dorsolateral position. Figs. 1EF, 2D, 6 Lee, 1970, Rec. S. Aust. Mus. 16: 154; Hennessey & Farrier, 1988, North Carolina Agric. Res. Serv., Tech. Bull. 285:16. Diagnosis. Very large species Some idiosomal and all hypostomal setae barbed. Chelicerae with 6 teeth on the fixed, 3 teeth on the movable digit. Gnathotectum with serrate anterior, free, margin. Acrotarsus on legs I absent. Description. Idiosomal length 1183 (132), width 773 (91) (N= 6). Gnathosoma. Chelicerae with 6 teeth on the fixed digit, 2 of which are small, and 3 large teeth on the movable digit (Fig. 1F) . Lyrifissures id and iα present, well developed; dorsal seta vestigial or absent; pilus dentilis as in E. maseri. Gnathotectum developed into a single median point and with serrate anterior margin (Fig. 1E) ; serrations less robust than the northern distribution of the genus, and the low level of morphological diversification, it is tempting to invoke transfer across the Bering Strait to explain the distribution of the western (and perhaps all) North American species, but such a hypothesis may be premature given the still relatively poor knowledge of the genus.
Euryparasitus calcarator (Banks) (
The host association pattern in Euryparasitus does not suggest host specificity. Deutonymphs of E. occidentalis are recorded from mammalian hosts in three orders and five families, Insectivora (Soricidae, Talpidae), Rodentia (Muridae, Dipodidae), and Carnivora (Mustelidae), while E. calcarator was recorded from the same host groups plus Sciuridae. Even E. maseri, with only seven collection records, was recorded from three different families of rodents. In contrast, the distribution records appear consistent with habitat specificity. Notably, there is no geographical overlap between the ranges of the "small" species, E. occidentalis (moist regions of western Oregon, Washington, British Columbia), E. longicheta (Eastern Oregon), and E. maseri (drier regions of Eastern Oregon and Alberta), suggesting at least the possibility that these species are specific for climatic regions. Added records from especially central and eastern Oregon would be required to further test this hypothesis. Requirements for the large E. calcarator appear less strict. The species has a much wider geographical range than the other species, and does overlap with that of the smaller species. In fact, a single host specimen may carry representatives of a small species and of E. calcarator. This is demonstrated most clearly for a few host specimens in western Oregon, that carried both E. calcarator and E. occidentalis. Interestingly, this general distribution patterns mirrors that of E. emarginatus and the smaller Euryparasitus species in Eurasia.
